Carrier-mediated transport of metformin across the human placenta determined by using the ex vivo perfusion of the placental cotyledon model.
Metformin is a polar positively charged compound. The aim of the study was to characterize its permeability across the human placenta using the ex vivo placental perfusion model. Selected cotyledons from term placentas were cannulated and dually perfused. Metformin (10 mg/L, 1000 mg/L) and a permeability reference, antipyrine (50 mg/L), were added to the maternal circulation. Samples from maternal and fetal compartments were analyzed for metformin and antipyrine by high performance liquid chromatography (HPLC). The permeation of metformin was also studied using the parallel artificial membrane permeation assay (PAMPA) that was designed to predict passive transcellular permeability of drugs. In this study, 15 complete placental perfusion experimental set-ups were performed. The mean percent transport increased as metformin concentrations were raised and it was 11 +/- 1.32 and 16.92 +/- 0.98 for 10 mg/L and 1000 mg/L, respectively. The transport rate of metformin across the placenta was asymmetric yet, an active efflux against the gradient concentration could not be observed. Using the PAMPA assay, we confirmed that metformin does not cross by passive diffusion. The data suggest that metformin permeability across the placenta is mediated by a carrier that transport cationic compounds bi-directionally, with a higher transfer rate from the fetal to the maternal side.